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WALTZ, Admi nistrative Patent Judge.

DECI SI ON ON APPEAL
This is a decision on an appeal under 35 U. S.C. § 134
fromthe examner’s final rejection of clains 1 through 16,
which are the only clains pending in this application.?
According to appellant, the invention is directed to the

manuf acture of titani um dioxide by the chloride process where a

! The amendnent dated May 5, 1997, Paper No. 5, was
refused entry by the exam ner in the Advisory Action dated May
8, 1997, Paper No. 6. The response and Decl arati on under 37
CFR 8 1.132 dated July 21, 1997, Paper Nos. 9 and 10,
respectively, was considered by the exam ner as per the
Advi sory Action dated July 31, 1997, Paper No. 11
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single stage separation is acconplished on the output fromthe
fluidized bed chlorinator with the underflow froma
hydr ocycl one recycled to the chlorination process (Brief, pages
2-3).2 A copy of illustrative clainms 1 and 9 is attached as an
Appendi x to this decision.

The exam ner has relied upon the follow ng references as
evi dence of obvi ousness:

Oppegaard et al. (Oppegaard) 3, 050, 362 Aug. 21, 1962
Hi | dreth 3, 227, 545 Jan. 4, 1996

Pai ge et al. (Paige), “Physical Beneficiation of Titanium Plant
Solid Wastes: Recovery of Titanium M nerals and Coke,” Bureau
of M nes Report of Investigations, pp. 1-23 (1982).

Clains 1 and 4-8 stand rejected under 35 U S.C. §8 103 as
unpat ent abl e over Paige (Answer, page 4). Cdainms 2, 9 and 11-
16 stand rejected under 35 U.S.C. § 103 as unpatentabl e over

Paige in view of Hildreth (Answer, pages 8 and 10).°® Cdains 3

and 10 stand rejected under 35 U.S.C. 8 103 as unpatentabl e

2 All citations to the Brief refer to the substitute Brief
dated Dec. 22, 1997, Paper No. 16.

®In the interest of judicial econony, we have grouped the
rejections of claim2 and clains 9 and 11-16 together since
these clains were rejected under section 103 over the sane
conbi nation of references. W do |ikew se for the rejections
of claims 3 and 10 infra.
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over Paige in view of Hldreth and Oppegaard (Answer, pages 9
and 11). We reverse all of the examner’s rejections
essentially for the reasons stated in the Brief and the reasons
bel ow.

OPI NI ON

Appel I ant and the exam ner do not contest the findings of
t he exam ner regardi ng Pai ge (see the Answer, pages 4-6; Brief,
page 12). However, appellant and the exam ner disagree as to
the scope of the clains, e.g., claiml1l, wth the exam ner
stating that the “conprising” | anguage of the clai mdoes not
exclude the gravity concentration steps of Paige while
appel | ant argues that his invention requires only a single
separation and need not undergo additional processes (Answer,
pages 6 and 12; Brief, page 16). The exam ner’s further
position is that, regardless of the claimconstruction, it
woul d have been obvious to one of ordinary skill in the art to
elimnate a process step in Paige along with its function
(Answer, pages 6 and 12).

Implicit in our review of the exam ner’s obvi ousness

analysis is that the claimnust first have been correctly
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construed to define the scope and neani ng of each contested
limtation. See Gechter v. Davidson, 116 F.3d 1454, 1460 n. 3,
43 USPQ2d 1030, 1035 n.3 (Fed. Cir. 1997). Accordingly, we
must construe claim1 on appeal to define its scope and

nmeani ng.

The exam ner is correct in stating that use of the
transitional |anguage “conprising” is “open-ended” and neans
that the naned el enents are essential, but other elenents may
be added and still be within the scope of the claim See
Vehi cul ar Technol ogi es Corp. v. Titan Weel International Inc.,
212 F.3d 1377, 1383, 54 USPQ2d 1841, 1845 (Fed. Gir. 2000);
Genentech Inc. v. Chiron Corp., 112 F. 3d 495, 501, 42 USPQd
1608, 1613 (Fed. Cr. 1997). However, in claim1l on appeal,
the “nanmed elenments” that are |isted as essential include steps
(c) and (d), where step (c) produces a titaniumdioxide-rich
fraction fromthe hydrocyclone classification and step (d)
requires that this recovered titaniumdioxide-rich fraction be
returned to the chlorination reactor. Accordingly, we
determine that the clained transitional |anguage “conprising”

is restricted by the named steps requiring that the recovered
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titaniumdioxide-rich fraction is returned to the chlorination
reactor.

In view of the claimconstruction supra, we determ ne that
the exam ner’s findings fromPaige do not establish a prim
faci e case of obviousness. As recognized by the exam ner,
Pai ge teaches recycle of a titaniumdioxide-rich fraction from
t he hydrocycl one that has been treated by gravity concentration
(i.e., tabling; see the Answer, page 6, and Pai ge, page 23,
| eft columm). The examiner has failed to present any
convi nci ng evidence or reasoning to support a conclusion that
it woul d have been obvious to recycle the untreated underfl ow
fraction fromthe hydrocyclone (i.e., Sanple C). The
exam ner’s position that om ssion of a step (i.e., gravity
concentration) wth its attendant |oss of function would have
been obvi ous is not supported by the teachings of Paige that
gravity concentration is essential to the recycle process. See
Pai ge, paragraph bridging pages 8-9, where it is taught that
Sanpl e C (hydrocycl one waste) is subjected to gravity
concentration and a sizing step to renove silica gangue “since

all of the commercial producers expressed concern about the
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silica content of potential recycle concentrates.” The gravity
separation schenme results in a much higher concentration of
titani um di oxi de and a nuch | ower anpbunt of silica (see Sanple
C, page 11, right colum, conpared with Sanple C, page 4, Table
1). Paige also teaches the benefits of installing a
hydrocycl one in the waste streamcircuit before gravity
concentration to recover a high-grade titaniumore and that
only the recovered concentrate could be recycled (page 22, |eft
columm, first paragraph, and right colum, first two
paragraphs). Finally, Paige teaches waste materials “treated
by gravity concentration to produce a recyclable titanium
concentrate” where the anmount of titaniumdioxide in the
gravity concentrate ranges from69 to 90.7 wei ght % and “shoul d
be recycl abl e” (page 23).

Wth regard to the exam ner’s rejections applying Paige in
conmbi nation with Hildreth against clains reciting the
addi tional process step of grinding before recycling,* our

comment s above about Paige equally apply. Additionally, we

4 Clains 2 and 9, and dependent clains 3 and 10-16,
respectively, recite an additional step of grinding the
recovered titaniumdioxide-rich fraction so that at |east 50%
of the particles of the fraction are smaller than 0.1 mm

6
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agree with appellant that Pai ge teaches away from gri ndi ng and
suggests aggl oneration is necessary before recycling (Brief,
pages 13-14). Paige teaches that the fine particle size of the
recovered concentrate and coke flotation product would require
aggl oneration to the size of the virgin feedstock before they
coul d be recycled or these particles would be entrained in the
gas stream and | ost (page 22, right columm; “pelletization” is
taught on page 23, left columm). The exam ner’s application of
Hildreth fails to renmedy this deficiency in Paige. The
exam ner applies Hildreth to show an “anal ogous process” where
the feedstock is crushed and ground to a desired particle size
of 100% m nus 200 nesh (i.e., less than 74 mcrons or 0.074 nm
Answer, pages 8-9).

Evi dence of a suggestion, teaching, or notivation to
conbi ne references may flow fromthe references thensel ves, the
knowl edge of one of ordinary skill in this art, or fromthe

nature of the problemto be solved. See Pro-Mld & Tool Co. v.
Great Lakes Plastics, Inc., 75 F.3d 1568, 1573, 37 USPQRd 1626,

1630 (Fed. Gr. 1996). *“The show ng nust be clear and

particular.” In re Denbiczak, 175 F.3d 994, 999, 50 USPQd
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1614, 1617 (Fed. Cr. 1999). The exam ner has not presented
any convinci ng evidence or reasoning why the conbined prior art
ref erences suggest the desirability of naking the proposed

nodi fication. The exam ner has only found that Pai ge teaches
that the recycled material nust be of the size range of the
virgin feedstock (Answer, page 8, citing Paige, page 22, right
columm, second full paragraph). The exam ner has not presented
any convinci ng evidence or reasoni ng why one of ordinary skil
in the art would desire the particle size range taught by
Hildreth in the process of Paige. See Lindemann

Maschi nenfabri k GvBH v. Anerican Hoist & Derrick Co., 730 F.2d

1452, 1462, 221 USPQ 481, 488 (Fed. Cir. 1984).

Hi |l dreth teaches that “[f]or extraction of vanadiumwth
gaseous chlorine, it has been established that the naterial
shoul d be crushed to at |east -10 nesh and crushing to -200
mesh is sonetines desirable.” See col. 2, |Il. 38-41. Since
Paige is not specific to the extraction of vanadi um by
chl orination and the exam ner has not presented any convincing
reasons for the conbination of references, we determ ne that

the exam ner has failed to neet the initial burden of
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establishing a prima facie case of obviousness. Accordingly,
t he Fiand Decl aration under

37 CFR 8 1.132 (Exhibit G attached to the Brief) need not be
considered. See In re Ceiger, 815 F.2d 686, 688, 2 USPQd
1276, 1278 (Fed. CGir. 1987).

The Oppegaard reference was applied by the exam ner to
show that drying of |eached material before recycling was known
in an “anal ogous process” (Answer, pages 9-10). Therefore
Oppegaard does not renedy the deficiencies noted above with
respect to Paige and Hildreth.

For the foregoing reasons and those set forth in the
Brief, we determ ne that the exam ner has not established a
prima facie case of obviousness in view of the reference
evi dence. Accordingly, the rejection of clains 1 and 4-8 under
35 U S . C
8 103 over Paige is reversed. Simlarly, the rejections of
clainms 2, 9 and 11-16 under 35 U.S.C. 8 103 over Paige in view
of Hldreth are reversed. The rejections of clains 3 and 10
under 35 U. S.C. 8§ 103 over Paige in view of Hldreth and

Oppegaard are al so reversed.
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The decision of the exam ner is reversed.

REVERSED

CHARLES F. WARREN
Adm ni strative Patent Judge

THOVAS A. WALTZ
Adm ni strative Patent Judge

CATHERI NE TI WM
Adm ni strative Patent Judge

ig
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APPENDI X

1. In a process for the production of titanium dioxide
by chlorination of titaniumcontaining ore in a fluidized bed
chlorination reactor which includes discharging fromthe
reactor a mxture conprising netal chlorides and other naterial
i ncludi ng unreacted titaniumdioxide (Ti0,) and silica (SiO0,)
fromthe ore, and coke, the inprovenent conprising;

(a) <cooling the mxture to forma solid mxture
cont ai ni ng solid particles of
condensed netal chlorides and

titani um di oxi de, coke and silica,

(b) suspending the solid mxture in an aqueous
suspensi on,

(c) classifying the solids particles of the aqueous
suspension in a hydrocycl one or hydrocycl ones

connect ed in parallel to create two recovered
fractions one of which is titanium dioxide-rich but
which still contains sonme quantity of silica and coke;

(d) and then without any further classification step
returning the recovered titaniumdioxide-rich
fraction to the chlorination reactor in a stream
wi th chl ori ne-contai ni ng gas.

9. In a process for the production of titanium dioxide
by chlorination of titaniumcontaining ore in a fluidized bed
chl orination reactor which includes discharging fromthe
reactor a mxture conprising netal chlorides and ot her
mat eri al including unreacted titani umdioxide (Ti0O, and
silica (Si0,) fromthe ore, and coke, the inprovenent
conpri si ng;

(a) cooling the mxture to forma solid mxture

cont ai ni ng solid particles of condensed neta
chl ori des and titani um di oxi de, coke and
silica,

12
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(b) suspending the solid mxture in an aqueous
suspensi on,

(c) classifying the solids particles of the aqueous
suspension in a hydrocycl one or hydrocycl ones

connect ed in parallel to create two recovered
fractions one of which is titani um dioxide-rich but
which still contains sonme quantity of silica and coke;

(d) grinding the recovered titaniumdioxide-rich
fraction so that at |east about SO % of the
particles of the fraction are smaller than 0.1 nm and

(e) and then without any farther classification step

returning the ground recovered titani um di oxi de-
rich fraction to the chlorination reactor

13
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